
Rare-to-Frequent: Unlocking Compositional Generation Power of 

Diffusion Models on Rare Concepts with LLM Guidance

Rare Concept Composition for Visual Generation

- Generating images from prompts with rare concept mixtures

- Object with unusual attributes 

- e.g., a hairy frog, a star-shaped apple, a trumpet-like gun, …

- Essential for real creators designing images never seen before

Rare-to-Frequent (R2F)

T2I Model’s Performance?
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Exposing Frequent Concept Improves Composition

Results

Takeaways
✓ Exposing relevant-yet-frequent concepts improves compositionality 

of diffusion models

✓ R2F is a scalable framework that leverages LLMs to identify rare 

concepts in any text and provide guidance for their generation

1. Better T2I alignment than SOTA pretrained & region-guided diffusions 

Detailed Framework
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- SOTA T2I models like SD3 & FLUX often fail to generate

- This may significantly degrade the user satisfaction
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- LLM finds the frequent concept 

and guides diffusion sampling 

steps given a rare concept

- Flexible to arbitrary LLMs and 

diffusion backbones

- Compatible with region-guided 

methods → R2F+ (See paper)
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Closer to target

1. Do prompt decomposition by objects

2. Finds rare-to-frequent concept mapping for each sub-prompt

3. Get visual-detail-level to draw each sub-concept 

4. Interpolate or alternate the rare and frequent concept 

prompts throughout diffusion sampling steps until the stop point 

determined by the visual-detail-level

RareBench: A New T2I Benchmark 

- Our proposed benchmark consisting of diverse prompts 

with rare concept compositions

- Generated by GPT and additionally inspected by human

rare object-attribute combinations

Attributes used)

2. Flexible to LLMs (LLaMA-3, GPT-4o) & Diffusions (SDXL, SD3, FLUX)

3. Effective module design (Interpolation & Visual-detail-aware guidance)

4. (R2F+) Better spatial composition with attention-control integration

Freq concept in

early-steps only!
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